Single-molecule fluorescence spectroscopy (SMFS), based on the detection of individual molecules freely diffusing through the excitation spot of a confocal microscope, has allowed unprecedented insights into biological processes at the molecular level, but suffers from limited throughput. We have recently introduced a multispot version of SMFS, which allows achieving high-throughput SMFS by virtue of parallelization, and relies on custom silicon single-photon avalanche diode (SPAD) detector arrays [1]. Here, we examine the premise of this parallelization approach, which is that data acquired from different spots is uncorrelated. In particular, we measure the optical crosstalk characteristics of the two 48-SPAD arrays used in our recent SMFS studies, and demonstrate that it is negligible (crosstalk probability ≤ 1.1 10 −3 ) and is undetectable in cross-correlation analysis of actual single-molecule fluorescence data.
emitted by the "donor" and "acceptor" fluorophores attached to 27 each molecule [1] . This approach can be used for real-time 28 studies of kinetic processes and opens the way to applications 29 of SMFS in medical diagnostics and drug discovery. 30 One of the assumptions of parallel data acquisition is that 31 data acquired in each spot is uncorrelated (independent) from 32 that acquired in others. In other words, each spot samples an 33 independent volume of the solution of single molecules, and no 34 molecules are observed in separate spots at different times. This 35 assumption is verified in our experiments, where spots are sep-36 arated by a few μm, which translates in negligible probability 37 of observing a molecule in a nearby spot after it has been de-38 tected in an initial one. Note that molecules may get in and out 39 of each individual spot a few times before wandering away, a 40 recurrence phenomenon which can be used to study long term 41 dynamics in single-molecules [10, 11] .
42
A more subtle requirement for the independence of single-43 molecule measurements performed in nearby spots, is the ab-44 sence of crosstalk. We can define crosstalk between two spots 45 as the presence of a fraction of the signal of spot A in the sig-46 nal measured in spot B. One source of crosstalk between spots
where the approximation holds when ∆t λ −1 . Hence, for two 109 uncorrelated Poisson processes, the number of coincidences in 110 ∆t during a time T is:
The number of crosstalk events C c can be computed as:
and the crosstalk probability as:
The standard deviation of the P c estimator in eq. 5 can be 114 computed from the standard deviation of C c , which is a Poisson 115 random variable as well (C c counts are independent events):
The rates λ A , λ B in eq. 1 can be estimated from dark counts 117 measurements as:
where N A and N B are the total counts in SPAD A and B dur-119 ing duration T . Using eq. 7 in eq. 4 leads to an equation that 120 can be solved for C c , so that the probability of crosstalk and 121 its standard deviation can be computed from eq. 5 and 6. The 
In eq. 9, N is the average number of molecules present in the spot to another, no correlation between the signals measured in
